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BY popular demand we produced, at long last, an index
from Volume 1(1) through X1V(4). This proved to be a bit
of labor and we are grateful to Miss Janice Manni for the
many hours spent in helping to compile, type and correct. In
the future, an index will be provided as a loose leaf insert at
the end of each volume.
The subject index is not as complete as we should have
liked. There is a certain amount of cross-indexing but we
had to go to press finally, besides we were thoroughly tired
with the job. Since our readers are intelligent, we presume
that the author's index will aid in their search. If you look
for acoustics, bottom topography, seismic work, etc., you
check J. B. Hersey as a start, and so on.
Names of people and ships were too numerous to include,
with exceptions for notable events. Since Associates' News
was printed in practically every issue, we have omitted this
item. 'Currents and Tides' was a feature for many years which
provided items of interest, mostly historical by now.
Finally, the editor will be pleased to receive comments
and corrections, if any, to make the next index (Volume XV)
as useful as possible.
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Circulation of Oceanus
WHERE does Oceanus go? How many readers do we have? In 1952 we started
out with only 350 or so copies, which went mostly to the Associates individuals
and corporations who aid in the financial support of the Institution. Soon we printed
more copies until we reached the level of 5,000, which has remained steady for
some years. This does not reveal the readership. Since the majority of the copies
go to libraries, the number of readers is difficult to gauge. Our mail from librarians
indicate the popularity of the periodical, a popularity which sometimes leads to
defaced or stolen issues. Individual recipients apparently do not throw their copies
away but, as is the case with the National Geographic, the issues are hoarded or
are passed along.
Who are the readers? We begin "at home" with our Trustees and Members
of the Corporation, the Associates, and everyone at this Institution. The libraries
of related marine facilities as well as universities, colleges (including Land Grant
colleges) in every State of the U.S. and similar libraries in 70 other countries. To ease
the demand from students and laymen we also have the public libraries in the
major cities of the U.S. on the mailing list as well as science musea and children
musea.
In addition: many foundations, industries interested in oceanography, editors
and science writers, Navy organizations and projects, every U.S. Senator, many
Congressmen and State politicians, and U.S. and foreign government agencies. In
short, we try to "spread the word" as widely as possible. Furthermore, newspapers
and periodicals, the U.S. Information Agency, and the UNESCO News Service and
others frequently reprint articles from Oceanus or mention parts of the contents,
which leads to many letters of inquiry: "How can we receive Oceanus?" On the
day this was written we received requests from India, Indiana, Washington, D.C.,
Switzerland, Berkley, California, Germany, and Saipan in the Mariana Islands, as
well as a belated Christmas card from a reader in the U.S.S.R!
Some day we hope to have enough copies to fill the demand, particularly
among state colleges and high schools. In the meantime, we are pleased to have
a large and diversified audience.
OCEANUS
CUMULATIVE INDEX
1952-1969
Contents of Volume I
NUMBER 1, WINTER 1952
Physical Oceanography at Woods Hole C. O'D. Iselin 3
Fishing Grounds Discovered J. Hahn 8
Master of Sail (Profile of Capt. Adrian K. Lane) J. Hahn 14
Where are the Ships 12
Gifts and Grants 13
Currents and Tides 16
NUMBER 2, SUMMER 1953
The Woods Hole Oceanographic Associates G. Swope, Jr; 2
World Population F. Osborn 5
The Development of World Fisheries C. O'D. Iselin 6
The Woods Hole Oceanographic Institution Ed. H. Smith 17
Currents and Tides 24
Contents of Volume 1 1
NUMBER 1, WINTER 1953
The Swift and the Roving (game fish research) J. Hahn 3
New Building (Laboratory of Oceanography) 2
Dr. Alfred C. Redfield (profile) J. Hahn 18
Gifts and Grants 22
Currents and Tides 24
NUMBER 2, SUMMER 1954
Which Way Ahead A. C. Redfield 5
Of Whales, Fuel Oil and Ambergris J. Hahn 11
New Instrument ("Pop-up" buoy) J. Hahn 16
Dedication of the Laboratory of Oceanography 2
Staff Member Honored (Dr. C. B. Officer, Jr.) 10
Life in the Sea (Productivity) 15
Gifts and Grants 19
Currents and Tides 20
Contents of Volume 1 1 1
NUMBER 1, AUTUMN 1954
Tagged Water (Deuterium) A. C. Redfield 3
Sound in Marine Research J. B. Mersey 7
Hurricanes: Carol, Edna, Hazel 2
Currents and Tides 12
NUMBER 2, WINTER 1955
Sea and Air Resources A. F. Spilhaus 5
Research in Action J. Hahn 13
New Instruments (PGR and Acoustical View Finder) J. Hahn 18
Practical Problems 1
Books by Staff Members 2
Gifts and Grants 4
Currents and Tides 20
NUMBER 3, SPRING 1955
Exploring the Caribbean C. B. Officer 3
The Cariaco Trench (Anaerobic conditions) F. A. Richards 9
Sharks R. H. Backus 11
Spring Cruise on the 'Bear' (Puerto Rico Trench) J. B. Hersey 14
Gamefish Studies 7
Down to the Sea in Ships (Salute to our Officers and Crews) 7
In Memoriam, William D. Winter 7
Oceanography? Oceanology? 15
Currents and Tides 16
NUMBER 4, SUMMER 1955
The Engineer and the Biologist B. H. Ketchum 5
Labrador Expedition (Physiology of Arctic fishes and plants) . S. Scholander 13
Summer Days at Woods Hole J. Hahn 1
Bird Watching 2
"Texas Towers" 2
Deep Atlantic Water 3
Gifts and Grants 11
Associates' Fellowship 12
Currents and Tides , 20
Contents of Volume IV
NUMBER 1, AUTUMN 1955
(Fisheries Issue)
Investigation of Climatic and Oceanographic Factors
Influencing the Environment of Fish D. F. Bumpus 3
Solving the Fundy Herring Puzzle A. G. Huntsman 6
Food Productivity of the Ocean H. F. Taylor 12
Sword ! Sword ! (larval swordfish) 2
International Geophysical Year 18
Atlantis to the Pacific 19
Currents and Tides 20
In Memoriam Captain A. Karlson 20
NUMBER 2, WINTER 1956
On Fish and Fisheries H. B. Bigelow 4
Fish, Fisheries, and Environmental Factors J. N. Carruthers 14
New Depth Record (Off Chile) 2
Papers in Marine Biology and Oceanography (Bigelow Volume) 3
Henry Crosby Stetson (eulogy) 10
Pacific Geology 21
Gifts and Grants 23
Currents and Tides 24
NUMBER 3, SPRING 1956
(Meteorological Issue)
We Hope to Witness the Start of a Hurricane C. O'D. Iselin 3
Trade Winds and Trade Wind Clouds J. S. Malkus 8
Weather and Insurance T. F. Malone 13
Bubbles, Saltdusts and Raindrops A. H. Woodcock 17
The Fingerprints of a Storm (Raindrop sizes) D. C. Blanchard 21
Educational Opportunities 2
Tuna Tagging 2
The Associates' Distinguished Lecturer (Dr. E. B. Kullenberg) 16
Currents and Tides 24
NUMBER 4, SUMMER 1956
A Small World (experimental ocean models) Wm. S. von Arx 5
Light in the Deep G. L. Clarke 17
Drift Bottles are Getting Bigger (buoys) D. F. Bumpus 22
New Director 1
Where are the Ships 2
Associates' Fellowships 15
Rare Shark (Oxynotidae) 16
Right Whales (Eubalaena glacialis) 20
Currents and Tides 24
Contents of Volume V
NUMBERS 1 & 2, AUTUMN and WINTER 1956-1957
Porpoises W. E. Schevill . . inside front
Recent Goteborg Meetings (ICY) C. O'D. Iselin 2
Airborne Oceanography W. S. Richardson 5
How Cold is a Whale's Tail? J. W. Kanwisher 13
Oceanus Goes to the Bottom of the Sea (echosounding,
bottom topography, scattering layers) J. Hahn 20
Deep Water (Age of Deep Water) J. Hahn 33
The Sounds of Fishes J. M. Moulton 35
Two Species of Young Dolphin Fish (Coryphaena) 11
NUMBERS 3 & 4, SUMMER and AUTUMN 1957
(International Geophysical Year Issue)
Men, Earth, Instruments and Basic Research J. Hahn 1
Synoptic Studies in Oceanography C. O'D. Iselin 3
The Finger (Swallow Floats) G. E. R. Deacon 13
A Breaching Humpback Whale W. E. Schevill 17
Thermal Circulation G. Veronis 19
Sun, Sea and Air (Co 2 pollution and climate) R. Revelle 27
The Institution in the ICY J. Hahn 37
Gifts and Grants 16
In Memoriam : Carl-Gustav Rossby 36
Contents of Volume VI
NUMBER 1, SUMMER 1958
(Photography Issue)
The Camera as a Tool C. Ronne 2
30,000 Photos a Second, Two Miles Down P. M. Fye 9
Electron Micrographs of Diatoms J. C. Lewin and 13
D. E. Philpott
The Luminescence Camera G. L. Clarke 14
Photography of the Sea Floor J. A. Posgay 16
Wide Angle Photography W. S. von Arx 21
Photography Underwater D. M. Owen 22
Gifts and Grants 19
NAS/NRC Committee on Oceanography Formed 20
Here is How Stereo Works 39
Currents and Tides 40
VOLUME VI (Continued)
NUMBER 2, 1959
Plankton Biology and the Development of Atomic Energy ... B H. Ketchum 5
New Discovery in Physical Oceanography (Cromwell Current) . C. O'D. Iselin 11
Oh, Why Can't We? (Sharks' Teeth) W. C. Schroeder 13
Beards, Salts and Decimal Places (Dittmar's Law) F. A. Richards 16
Of Tunas, Marlins and Wahoos F. J. Mather, III 18
Excerpts of Aries' Log (Heavy Weather) J. Hahn 20
From Scullery to Front Parlor (Buoy Development) D. H. Frantz, Jr 24
The Salinometer K. E. Schleicher 28
The Swallow Buoy G. H. Volkmann 32
Sediments and Turbidity Currents F. G. Leahy 34
Visit of Congressional Committee 1
New Ships ('Aries', 'Chain', 'Atlantis II') 2
Manganese Nodules 15
Potheads (Globicephala) 31
Where are the Ships? 37-38
Fellowships 39
NUMBER 3, MARCH 1960
International Oceanographic Congress R. Revelle 2
The World Ocean (Resources, Law) C. O'D. Iselin 5
The Lifelines of a Whale (Temperature, Heartbeat) J. Kanwisher 7
Lava and the Sea A. H. Woodcock 12
Impressions of the Oceanographic Congress H. Stommel, P. Tchernia,
G. E. R. Deacon, Wm. S.
von Arx, D. H. Frantz, Jr. 15
'Atlantis' Revisited (UN Congress) C. D. Densmore 21
Funds for 'Atlantis II' 11
Albatross Award (W. H. Munk) 16
NUMBER 4, JUNE 1960
The Ocean as the Atmosphere's Fuel Supply J. S. Malkus 3
The Gulf Stream (1960 Multiple Ship Survey) J. Hahn 12
The Gulf Stream System C. O.'D. Iselin 20
Thirty Year Anniversary of the Institution 1
'Chain' Cruise #13 2
Game Fish Tagging Returns 9
Fellowships 10
Book Review 11
NATO Advisory Committee 23
Contents of Volume VI I
NUMBER 1, SEPTEMBER 1960
Clams (Aquaculture) H. J. Turner, Jr 2
New Instruments and Methods J. Hahn 14
Free Floats (Richardson "Pop Up" Buoys) 14
Seismic Profiler 16
Contouring Temperature Recorder 20
Wave Towers 22
Bigelow Medal 1
The Four Directors (Photograph) 11
Recent Books 23
Currents and Tides 24
NUMBER 2, DECEMBER 1960
Of H. B. Bigelow and Fishes W. C. Schroeder 2
Moscow Visited M. Sears 9
The Atlantic Ocean Atlas F. C. Fuglister 14
ICY Atlas C. D. Densmore 18
Polar Sea Plankton C. S. Yentsch and 24
G. D. Grice
International Cooperation 1
Tons of Tuna 11
Drawings by C. Neumann 18
'Chain' Cruise #13 20
Bottom Photographs (Mid-Atlantic Ridge) 22
NUMBER 3, MARCH 1961
Deep Currents in the Open Ocean M. Swallow 2
An Interpretation of the Deep Currents C. O'D. Iselin 9
Gulf Stream Meanderings J. Hahn 12
Tons of Tuna (Game Fish Research) F. J. Mather, III 14
Forecasting New England Winters J. Chase 22
President Kennedy's Inaugural 1
Where are the Ships? 10
R.V. 'Atlantis' Record (5000th Station) 11
Submarines and Porpoise Studies 20
NUMBER 4, JUNE 1961
"Mohole" R. Wright 1
Atmospheric Electricity and the Oceans D. C. Blanchard 2
A February Storm and Limnology A. C. Woodcock 14
Fellowships, 1961 10
Growth of the Institution 11
A Medal for Dr. Bigelow 16
Whale Ashore (Beaked Whale) 22
Where are the Ships? 22
Currents and Tides 23
Gamefish Tagging 24
Contents of Volume V 1 1 1
NUMBER 1, SEPTEMBER 1961
('Chain' Cruise #17 Issue)
'Chain'-17 to the Romanche Trench W. G. Metcalf 2
Equatorial Undercurrents J. Hahn 10
Sound Scattering R. H. Backus 11
Bottom Sampling G. D. Nicholls 14
Foraminifera R. Cifelli 18
Carbon Dioxide R. G. Leahy 19
Radioactive Isotope Studies V. T. Bowen 20
Some Statistics on 'Chain'-1 7 8
Stars and Gravity 12
NUMBER 2, DECEMBER 1961
The Levels of Sealevel at Sea W. S. von Arx 2
Deep Teredo H. J. Turner 11
Current Measurements from Moored Buoys W. S. Richardson 14
It's Moderating (Wind flow over ice) A. F. Bunker 21
Seismic Investigation of the Gulf of Maine H. Hoskins 24
Where are the Ships? 9
In Memoriam Edward H. Smith , 10
Dramatic Squid Battle 12
Notice to Mariners 19
Superb Navigation (Bluefin Tuna) 23
NUMBER 3, MARCH 1962
Inshore Fisheries Management C. O'D. Iselin 2
How Old is Deep Water? L. V. Worthington 9
The Puerto Rico Trench (A Geophysical Laboratory) J. B. Mersey 14
A New Marine Bacterium R. R. Guillard and 22
S. W. Watson
Food From the Sea 1
Where are the Ships? 7
We Do Get Ashore 12
Book Review 24
A three dimensional bottom photograph made by D. M. Owen was included (with a viewer)
as a loose leaf to this issue.
NUMBER 4, JUNE 1962
(Research Vessel Issue)
Design of our New Research Vessel ('Atlantis II') J. Leiby 2
'Atlantis' Cruise #275 A. R. Miller 22
The Ravages of Time ('Atlantis') 12
Some of the Ships We Have Used 14
Still Very Much in Use 18
Bound for New Careers 21
Summer Fellowships 23
Dr. B. H. Ketchum 24
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Contents of Volume IX
NUMBER 1, SEPTEMBER 1962
Atmospheric Model Studies A. J. Faller 2
An Erratic Beer Bottle D. H. Matthews 14
Criticism of D. H. Matthews M. N. Hill 15
Tuna Larva M. Watson 19
'Erika Dan' Cruise L V. Worthington 21
A New System for the Automatic Measurement of
Gravity at Sea C. Bowin 22
Project Litterbug (Langmuir Circulation) 12
In the Gulf Stream (Photograph) 13
J. C. Swallow Receives Bigelow Medal 16
New Building (LMS) 18
In Memoriam W. Scott Bray Harry Wexler 24
NUMBER 2, DECEMBER 1962
(Whale Issue)
Whale Music W. E Schevill 2
Equatorial Studies W. G. Metcalf 14
Antibiosis in Seawater A. K. Saz 20
Antibiotics from Shellfish 17
Whale Photographs 1-11
Letter to the Editor (Project Litterbug) 17
New Ships ('Atlantis II', 'Anton Bruun', 'Albatross IV) 18
Book Review 22
NUMBER 3, MARCH 1963
Larvae in the Open Sea R. Scheltema 2
A Cruise on the
'Vityaz' D. A. McGill 10
Nature's Beauty (Acantharia) V. T. Bowen 14
Secondary Education G. E. Stokes 18
Circulation of Oceanus 1
Arrival of 'Atlantis II' 12
New Aircraft C-54Q 21
Moored Buoys 23
M. J. Pollak Memorial Library 24
NUMBER 4, JUNE 1963
(Equalant Issue)
A Visit to St. Peter and St. Paul's Rocks P. L. Sachs 2
Subsurface Echosounding Tj. H. van Andel 6
R.V. 'Crawford's' Work (Cruise #91) W. G. Metcalf 8
Equalant Buoy Program P. B. Stimson 11
A Varied Experience (Amazon River) R. Gibbs 14
Pinnacles on the Continental Shelf D. F. Squires 20
Giant Squid H. J. Turner 22
Some Statistics on 'Chain'-35 and 'Crawford'-91 12
'Thresher' Search 17
Nocturne (essay) 19
New Aircraft C-54Q 24
Contents of Volume X
NUMBER 1, SEPTEMBER 1963
Thresher Search J. B. Mersey 2
The Loss of the Thresher C. O'D. Iselin 4
Billingsgate Shoal (Cape Cod Beaches) G. S. Giese 8
Tornado (experimental model) J. S. Turner 14
Report from the East (Suez Canal) C. D. Densmore 18
A Report from the North (Arctic ice jam) R. M. Snyder 19
A Stable Buoy E. B. Kraus 22
Automatic Oxygen Measurements J. Kanwisher 24
Ocean Search Difficulties 1
Book Review 23
NUMBER 2, DECEMBER 1963
Deep Ocean Marine Fouling H. j. Turner 2
Monsoon Flight A. F. Bunker 8
International Indian Ocean Expedition E. E. Hays 14
Game Fish Migrations F. J. Mather, III 16
Deep Sea Biological Dredging R. S. Scheltema 20
St. Peter and St. Paul Rocks 12
President Kennedy's Address 1
NUMBER 3, MARCH 1964
(International Indian Ocean Expedition Issue)
Report from the Director P. M. Fye 1
With 'Atlantis II' to the Indian Ocean A. R. Miller 6
From Capetown to Woods Hole C. O'D. Iselin 10
The Indian Ocean 'Bubble' P. Tchernia 14
With
'Discovery' in the Indian Ocean . G. E. R. Deacon 16
New Submarine Canyons Found off the Indian Coast E. C. LaFond 20
A Rocky Puzzle (Seychelles) C. Bowin 24
Brief Report P. Tchernia 26
The International Indian Ocean Expedition 2
How it Started 4
Statistics 'Atlantis II' Cruise #8 12
U. S. Biological Program 22
Miscellaneous Notes 28
Navigation-Navigation-Navigation (GEON and VLF) 30
Book Review 31
Staff Members Honored (J. S. Malkus and H. Stommel) inside back cover
Alphabet Soup back cover
NUMBER 4, JUNE 1964
Combination Camera and Bottom Grab K. O. Emery and 2
A. S. Merrill
Oceanographic Forecasts (200 m temperature atlas) C. O'D. Iselin 8
Freak Ocean Waves L. Draper 12
A New Volcanic Island (Surtsey) D. Blanchard 16
Unusual Hauls from Georges Bank (fossil bones) E. Uchupi 20
Recent Books 23
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Contents of Volume XI
NUMBER 1, SEPTEMBER 1964
Deep Sonic Fishes N. B. Marshall 2
A Moustached Copepod K. Hulsemann 8
Soviet Oceanology L. Zenkevitch 14
Correction to June 1964 issue 10
H. B. Bigelow Medal (Dr. B. C. Heezen) 11
Beauty of the Ocean (Photo feature) 12
America's Cup Race 22
Capillary Waves 24
NUMBER 2, DECEMBER 1964
The Free-Corer V. T. Bowen and 2
P. L. Sachs
The Mid-Atlantic Ridge, Youthful Key to an Old Ocean R. M. Pratt 9
The Ocean as a Laboratory for Weather
Modification Experiments J. S. Malkus 16
Namesakes of the R.V. 'Caryn' Inside front cover
Instruments developed at our Institution 1
Landbirds at Sea 7
Book Review 24
NUMBER 3, APRIL 1965
A Major Discovery (Red Sea Deeps) P. M. Fye 2
Hot Salty Water (Red Sea) J. C. Swallow 3
Missing Ingredients Found (Red Sea) C. D. Densmore 6
Waves Across the Pacific W. H. Munk 9
Visit to the Soviet Union T. K. Treadwell, Jr 15
Bottled Oceanography D. F. Bumpus 21
Oceanography from Space 1
'Atlantis II' Circumnavigation 13
Underwater Listening for Amateurs 17
New Atlas (Circulation, U.S. East Coast) 18
Book Review 23
NUMBER 4, JULY 1965
The Gulf Stream Problem L. V. Worthington 2
Deep Ocean Drilling (Joides) J. Hahn 10
Steam Fog (Arctic smoke) P. M. Saunders 16
Voyage to India C. D. Densmore 19
Heroes? (Sailing ship oceanographers) 1
North Atlantic in Winter 8
The Joides Program 15
Book Review . 24
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Contents of Volume XI I
NUMBER 1, OCTOBER 1965
(International Indian Ocean Expedition Issue)
The Somali Current B. Warren 2
Interaction Between the Summer Monsoon
and the Indian Ocean A. F. Bunker 8
The 'Meteor' in the Indian Ocean P. Koske 14
The Kuroshio System T. Ichiye 18
Looking While Listening (Antarctic Seals) W. A. Watkins 22
Monsoons 1
Ships' Names 7
The 'Alvin' 12
New Sources of Seafood 16
Agor 9 and 10 17
NUMBER 2, JANUARY 1966
Early Man May Have Roamed the Continental Shelf K. O. Emery 2
Tilly Bones A. Konnerth 6
Sound Reflections In and Under the Oceans J. B. Mersey 15
Fish Flour (MPC) 1
Of This and That 10
Dr. Redfield Honored 11
'Atlantis II' Circumnavigation 12
Book Review 24
NUMBER 3, APRIL 1966
(Seabird Issue)
Birdwatching at Sea, A Woods Hole Tradition P. R. Willis 2
Bird and Moth Incident E. T. Bunce 7
The Kittiwake J. Barlee 9
A Mighty Bronze Age Explosion J. W. Mavor, Jr 14
North Atlantic Bird Distribution Charts 10
Recent Books 24
Published Reports (Seabirds) 24
NUMBER 4, AUGUST 1966
(St. Peter and St. Paul Rocks Issue)
St. Paul's on the Subway (Biological Implications) V. T. Bowen 2
Life on the Rocks D. Masch 5
Geological Significance of St. Paul Rocks W. G. Melson 8
Forams and Rocks R. C. Cifelli 14
Bathymetery of St. Paul's G. Thompson 16
'Alvin' and the Bomb W. O. Rainnie, Jr 17
Dr. Bigelow Honored (Compass Award) 22
Mr. Iselin Honored (Bigelow Medal) 23
Mr. Stommel Honored (Albatross Award) 24
Basic Research 1
St. Peter and St. Paul Rocks (photo) 12-13
In Memoriam: Hans Cook 24
Ronald A. Veeder
12
Contents of Volume XIII
NUMBER 1, NOVEMBER 1966
Volcanic Electricity D. C. Blanchard 2
Why is a Tuna Warm? F. G. Carey and J. M. Teal 7
Volcanoes and History ("Long Lost Atlantis") J. W. Mavor, Jr 14
Oceanography Came of Age 1
Adieu ! 'Atlantis' 12
Sail Views of 'Atlantis' 12
Troubles of 'Atlantis' 24
NUMBERS 2 & 3, JUNE 1967
The Gulf Stream from Space J. C. Wilkerson 2
The Trail of the Tail-Walker (white marlin tagging) F. J. Mather, III 10
New Ship Design ('Atlantis II') J. Leiby 17
Hot Brines and Heavy Metals in the Red Sea E. T. Degens and 24
D. A. Ross
Success and Difficulties 1
The Collected Reprints 9
Agor-15 (R.V. Knorr) 17
Where are the Ships? 20
New Pier 22
Fish and Jellyfish 32
NUMBER 4, OCTOBER 1967
Living Fossils (Dinoflagellates) D. Wall and J. Hahn 2
Swordfish rams the 'Alvin' E. F. K. Zarudzki 14
Nitrosocystis oceanus (a new marine bacterium) S. W. Watson and 18
C. Remers
America's Cup Races J. Hahn 24
Ships' cruises and available "guest berths" 1
Vice Presidential Visit (Hubert H. Humphrey) 9
Swordfish and Swordfishing 12
13
Contents of Volume XIV
NUMBER 1, MARCH 1968
Man Is Not a Seagoing Animal J. Kanwisher 2
Scrimshaw J. Hahn 8
A Graphic Challenge (Molecular Structures) W. R. Bard 14
Visual Coring F. W. McCoy, Jr 20
A New Map (Submarine topography) 19
NUMBER 2, JULY 1968
(H. B. Bigelow Memorial Issue)
An Appreciation M. Graham 2
Reminiscences of H. Bigelow P. M. Fye, C. O'D. Iselin,
W. C. Schroeder, C. A.
Coolidge, P. D. Perry, S. A.
Waksman, C. E. Renn,
A. G. Huntsman, G. C.
Shattuck, D. F. Bumpus,
E. E. Watson, G. L Clarke,
D. Merriman, C. M. Weiss,
I. I. Schell, C. P. Lyman,
H. Backus, J. Hahn 1-28
Correspondence with Charles Francis Adams 16
Bibliography of Henry Bryant Bigelow 29
NUMBER 3, OCTOBER 1968
Long Lost Mytilus (New England Seamounts) E. Uchupi 2
Ocean Insects (Halobates) R. S. Scheltema 9
Solving the Mystery of Alexander's Acres R. H. Backus 14
(Scattering layers)
Sea Spray and Whitecaps E. C. Monahan 21
Drugs From the Sea 1
R.V. 'Crawford' Laid Up 13
NUMBER 4, FEBRUARY 1969
The Harvest of the Sea and the World Food Problem R. Revelle 1
Aquaculture, Its Status and Potential J. H. Ryther and 2
G. C. Matthiessen
Rounding the Horn ! W. A. Watkins 16
Satellite Weather Pictures R. M. Alexander 20
The Line Islands' Experiment M. A. Chaffee 22
SPECIAL ISSUES
I OR limited distribution only, we have published Gulf Stream Information and a
prediction of where the Gulf Stream might be on a certain day for the contestants in
the Newport to Bermuda Ocean Race. These issues were: II(2A); IV(3A); VI(4A);
VIIK4A) and X(4A).
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Some Recent Books on Fishes
Despite their somewhat humble mien and
rather modest cultural achievements, fishes must
be considered the most successful of vertebrates,
for there are some 20,000 different kinds. Of
these, the man-at-large is familiar with only a
few, and these, particularly in the U.S., he
knows best as frozen fish sticks. To bridge this
credibility gap between Man and Fishes has
been the life's work of a few devoted individuals
throughout history. Two such individuals were
H. B. Bigelow and W. C. Schroeder, whose
FISHES OF THE GULF OF MAINE remains
as one of the truly readable semi-technical ac-
counts of the fishes of the eastern Atlantic
coast.
The past several years have seen the publica-
tion of a number of major works on fishes.
These have not been strictly technical books, of
interest to a few, but have been more generally
conceived. Those discussed here are & random
sample of recent books that answer the question
"What is it, where does it live, and what does
it do?"
FISHES OF THE ATLANTIC COAST OF
CANADA, by A. H. Liem and W. B. Scott,
Fisheries Research Board of Canada, Ottawa,
1966, 485 pp., $8.50, essentially extends the
work begun by Bigelow and Schroeder all the
way to the Arctic. Most species are illustrated
with good drawings, and there are keys (a table
of salient characters arranged for identification)
throughout. Each species is accorded a common
name in English and French, a brief technical
description, and remarks on its distinctive char-
acters, maximum size, general distribution,
Canadian distribution, and biology and eco-
nomics. Included are fishes that stray only
rarely as far north as Canada, for example, a
West Indian butterfly fish. Hence, the book is
far more useful and extensive in its coverage
than the title suggests. About 300 species are
described. Of these perhaps only 25 are strictly
Canadian. An extensive bibliography is included.
At the price, the book is a bargain.
Since, until now, the most recent work on
British fishes was published in 1880, A. Wheeler's
THE FISHES OF THE BRITISH ISLES AND
NORTH WEST EUROPE. Michigan State Uni-
versity Press, 1969, 613 pp., $25.00, is welcome
indeed. The book complements Liem and Scott
nicely, and between the two the shore fish
fauna of the North Atlantic is well covered. It
is an attractive and readable book, with clear
line drawings of most species, notes on identifi-
cation and biology, common names in several
languages, and a distribution chart. The keys
are of a novel design, but prove to be quite
easy to use, and are clear and simple to under-
stand. Both fresh water and salt water fishes
are included.
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Sharks seem to interest everyone. Not only
are many of them big and flashy, but some on
occasion even take bites out of people. Of the
many books concerning these animals, THE
NATURAL HISTORY OF SHARKS, by T.
Lineaweaver and R. H. Backus.* P. P. Lippincott,
1970, 250 pp., $6.95, must be singled out as a
sheer delight. This thoroughly scientific natural
history is richly woven with personal observa-
tions, salty yarns, and the well-chosen use of
quotations. The book's style, organization, and
liveliness make it eminently readable. For pur-
poses of identification there is a key to families
and a list of references, arranged by geographic
region wherein keys to species may be found.
One of the least expensive of the books included
here, it is certainly one of the best.
Two recent books from the Soviet Union,
ICHTHYOFAUNA OF THE OCEANIC EPI-
PELAGIAL, by N. V. Parin. Academy of
Sciences of the USSR, Moscow, 1968, 186 pp.,
1 ruble 14 kopecks and BIOLOGY OF THE
PACIFIC OCEAN: Fishes of the Open Waters,
edited by T. S. Rass, Academy of Sciences of
the USSR, Moscow, 1967, 275 pp., 2 rubles
4 kopecks, are good examples of some of the
oceanic ichthyology being done by our Russian
colleagues.. These books are primarily of inter-
est for their scientific content. Distribution
patterns and their determinants are a problem
of central concern, but there are also inter-
comparisons of the faunas of different oceans,
discussions of the systematics of oceanic fishes,
and notes on migrations, food habits, and
spawning.
FRESHWATER FISHES OF ALABAMA, by
W. Smith-Vaniz. Auburn University, Agri-
cultural Experiment Station, 211 pp., 1968, is
modelled on and provides a valuable comple-
ment to the old standard FISHES OF THE
GREAT LAKES REGION, by Hubbs and
Lagler. Keys, augmented with sketches of sig-
nificant characters and photographs, comprise
much of the book. There are distributional
notes throughout, and the book concludes with
an interesting account of the factors affecting
the distribution of freshwater fishes in Alabama.
Admirers of minnows, catfish, sunfish, and
darters will welcome this contribution.
No. 25 of the California Natural History
Guides is DEEPWATER FISHES OF CALI-
FORNIA, by J. Fitch and R. Lavenberg. Uni-
versity of California Press, 1968, 155 pp., $2.25.
This modest little book has an amazing amount
of work crammed between its paper backs. Over
a hundred species representing most of the
families of deep-sea fishes (excluding sharks)
are included. Many are illustrated by fine
drawings done especially for the book. Under
each species are paragraphs on distinguishing
characters, natural history notes, fishery infor-
mation, other family members, and the etymol-
ogy of the Latin name. Because most deep-water
fishes tend to be widespread, this book will be of
interest not just to California residents but to
anyone who wants to acquaint himself in a
pleasant and painless manner with the citizenry
of the deep ocean.
HAVFISK (Danish, "Seafishes"), by B. Muus and
P. Dahlstrom. G. E. C. Gad, Copenhagen, 1964,
is one of the best guidebooks to fishes I have
seen. Chief among its delightful features are the
colorful, imaginative, yet all-the-while accurate
illustrations. Species accounts include brief
descriptions, natural history and fishery notes,
and a distributional chart. Some 160 species
of European marine fishes and another dozen
invertebrates that figure in fisheries (shrimps,
oysters, etc.) are treated. The book concludes
with brief chapters on fisheries history, methods,
ways of preserving fish, and fishery biology, all
nicely illustrated. Regrettably a proposed English
translation has not yet appeared.
The one shortcoming of J. Randall's CARIB-
BEAN REEF FISHES, T. F. H. Publications,
1968, 318 pp., is that it cannot be read under-
water. Over 300 species are described and
illustrated with exquisite photographs, many in
color. Sufficient information to identify most
fish a diver is likely to encounter on the reef
is provided, along with notes on maximum size
and general range and habitat. A fine book, it
is almost certain to become the fish-watcher's
Peterson's.
FISHES OF THE BAHAMAS, by J. Bohlke
and C. Chaplin. Academy of Natural Sciences
of Philadephia, 1968, 771 pp., $29.50, would
not look out of place on anyone's coffee table.
It is a big, beautifully illustrated volume con-
taining descriptions of more than 700 species.
Each species is accorded a page with an illus-
tration, mention of distinctive characters, notes
on coloration and on general biology, and over-
all as well as Bahaman distribution. There are
many keys, most of them illustrated with de-
tailed drawings to aid in identification. The
obvious high quality of the work, the broad
coverage, and the exhaustive list of references
should make this book the standard reference
on fishes of the area for many years to come.
R. L. Haedrich
*Dr. Backus is a Senior Scentist in our Depart-
ment of Biology and a frequent contributor to
Oceanus.
23
BOOK
REVIEWS
VOYAGE TO ATLANTIS
by J. W. Mavor, Jr. 320 pp. New York: G. P.
Putnam's Sons. $6.95
For centuries Plato's story of Atlantis has
puzzled historians, explorers, scholars, and
laymen. One of many theories places it in mid-
Atlantic, an island-continent long since sub-
merged; another regards it as Plato's invention
to illustrate his conception of the ideal state.
A contemporary Greek scientist, Angelos
Galanopoulos, believes Atlantis to have been a
city-state which flourished in the 14th or 15th
Century B.C. on the volcanic Aegean island of
Thera until destroyed by the most devastating
volcanic cataclysm ever witnessed by mankind,
greatly surpassing that of Krakatoa in the East
Indies during the 19th Century A.D. So im-
pressed and excited by Galanopoulos' hypothesis
was the author of this report that in two expedi-
tions he carefully studied the site, establishing
ample geological and archaeological evidence
to make it the most impressive hypothesis to
date. An oceanographic engineer at the Woods
Hole Oceanographic Institution, Mr. Mavor*
is one of the designers of the submarine Alvin,
but as an amateur in archaeology he encounters
skepticism and opposition, if not jealousy, from
professionals. His imaginative approach is so
well documented by the use he made of recent
scientific equipment that his work has aroused
worldwide controversy and was featured in 1967
by both Time and Newsweek.
The whole serious adventure is here detailed
in a well-organized, pleasant-to-read report or
story of detection, enhanced by photos, many
drawings and plans, a book which places con-
siderable emphasis on the interplay of geology
with ancient history, legend, the plastic arts, and
architecture. That all eastern Mediterranean
lands experienced the effects of this volcanic
holocaust increases the likelihood of the Thera
hypothesis. Many Greek, Egyptian, and Hebrew
legends are attempts to explain the tidal-waves,
the rains of volcanic ash, and the horrifying
destruction caused by this volcanic explosion
around the 14th Century B.C.
*Mr. Mavor is a Research Specialist in our
Department of Ocean Engineering. See also:
"A Mighty Bronze-Age Explosion," by J. W.
Mavor, Jr. Oceanus, Vol. XII, No. 3, April
1966; and "Volcanoes and History," ibid, Vol.
XIII, No. 1, Nov. 1966.
As our knowledge of the ancient Mediterran-
ean increases, the interplay of geophysics with
history and even mythology can no longer be
minimized. Not least, the story gives hint of
an ineffable quality emanating from Minoan
culture, a civilization unique in recorded and
in preliterate history, which before corruption
by grosser Mycenaeans, had an idyllic character
conveyed to us through their arts, a quality
never duplicated by man perhaps. Yet, this is
not just a modern realization; Plato speaks in
unequivocal terms of the Minoan genius.
W. H. Archer
ooo
THE ADMIRALTY CHART, by Rear Adm.
G. S. Ritchie, DSC, Hydrographer of the Navy.
American Elsevier Publ. Co., N.Y. 111. $15.00.
This book is much more interesting than its
title indicates, since it discusses the men and
ships that did the survey work upon which a
chart is based, their difficult struggles against
the elements, disease, hunger, and wild tribes
abroad, and short-sighted policies with budget
limitations at home.
Admiral Ritchie, writing as a professional
seaman rather than a professional writer, rightly
only touches upon the famous voyages of Cap-
tain Cook, but proceeds to enlighten us on the
characters and deeds of Cook's well-trained
proteges. It is good to know more about such
men as Flinders and Beaufort, who have con-
tributed much to the safety of seafaring, but
whose names are only vaguely known to most
of us.
This is a history of Royal Navy surveying
up to this century, but it is not a technical book.
Technical developments are referred to, of
course, as are some accounts of early oceanog-
raphy. In the main, Admiral Ritchie covers the
world-wide explorations of sea and shore lines,
and the development of the organization in
London.
At times the account may become tedious
when a succession of unknown names passes
our eyes. This is inevitable if the account be
complete. In sum, I found it a book that would
be difficult to leave unread, and enjoyed it as a
delightful "watch-below" companion.
R. G. Munns
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Children's Books
Appraisal is a journal published three times
a year by the Children's Science Book Review
Committee, Harvard Graduate School of Edu-
cation. It is devoted entirely to book reviews.
Two reviews of each book are published, one
by a librarian and one by a scientist. This type
of critical review should make this little journal
particularly useful to school librarians and
science teachers.
For the past two years I have been writing
scientific reviews for Appraisal. The number
of oceanography books- for children has amazed
me, while I have found their generally mediocre
quality appalling. Man in the Sea is a parti-
cularly overworked topic. Some books, but few
indeed, are quite good. Here are four that I
liked:
OCTOPUS LIVES IN THE OCEAN, by W.
and P. Stephens. Holiday House, 1968, 47 pp.,
$3.50, and A STAR IN THE SEA, by A. and V.
Silverstein. Warne and Co., 1969, 40 pp., $3.95,
are simply-told life histories of an octopus and
of a starfish. The narrative, in story form, is
straightforward and unambiuous sex is sex and
death is death. Although both books are brief,
I found them interesting and complete. A com-
mon shortcoming is the failure to mention
source material. Such sources would be of
much use to the parents who have to read the
stories and want to find out more about these
animals. The illustrations are colorful, clear,
and accurate.
Another natural history, but in quite a differ-
ent style, is JELLYF1SHES, by Elizabeth
Shepherd. Lothrop, Lee and Shepard, 64 pp.,
$3.50. This book deals with what a jellyfish is,
how it swims, gets its food, reproduces, what
some of the different kinds are, and so on. There
are suggestions throughout of simple observa-
tions and projects that can be done with jelly-
fishes. The black-and-white drawings are
excellent, and a short list of books for further
reading has been appended.
The best of the lot for children's bedtime
reading is THE SUNLIT SEA, by Augusta
Goldin. Crowell Co., 1968, 33 pp.. The lesson
is simple; all life in the ocean depends on the
phytoplankton that grows in the thin, well-lit
surface layers. In making this point, the concept
of food chains is introduced also. The illustra-
tions are lively and charming, and the book is
sure to please any child interested in the sea
and the creatures that live in it.
R. L. Haedrich
WHAT DOES THE TIDE DO? by Jean Kinney,
with illustrations by Cle Kinney. Young Scott
Books, N.Y., 1966. Although published several
years ago, this book deserves mention. Delight-
fully written and illustrated this is a story of a
little boy who sits on the end of a pier on Cape
Cod and watches the water and the animals and
plants as the tide comes in and goes out.
I *
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A COASTAL POND studied by oceano-
graphic methods, by K. O. Emery. American
Elsevier, 1969, 80 pp., $5.50.
A model for teaching
This little book is a model in many respects
and as such will be valued by many who neither
know nor care about the pond in the author's
backyard Oyster Pond, on the shore between
Woods Hole and Falmouth, on Cape Cod,
Massachusetts. Of course for those who live in
the area, the book will have a richer meaning.
The book is a model in that it demonstrates
an interdisciplinary approach to understanding
an environment; it presents many of the basic
ideas of oceanography in clear and simple terms;
it relates those ideas to a body of water which,
unlike the ocean, is small enough to be compre-
hended in its entirety; and it shows how simple
observations, some digging into the literature
and a dash of inspiration can turn natural
curiosity into scientific inquiry.
Most important, it is a source book for the
teaching of marine science, full of ideas and
information that will help in the classroom and
in the field: what problems to investigate, what
measurements to make and how to make them,
how to work up and present that data in graphic
or tabular form, and how to interpret the results.
Although the author* acknowledges the help
of many specialists in the Woods Hole labora-
tories and occasionally makes use of sophisti-
cated equipment such as an electron microscope
or seismic profiler, the bulk of his work is based
on routine observations with simple tools requir-
ing no oceanographic specialty beyond the
willingness to get wet and muddy. The basic
data are geological samples in and around the
pond, weekly measurements of air and water
temperatures, pond level and precipitation at
the Emery pier for several years, monthly
observations of temperature and chlorinity at
selected locations and depths, drift bottle tra-
jectories, some observations of oxygen, hydro-
gen sulphide, chlorophyl and dissolved organics,
and an animal census accomplished in part by
hook and line. These are converted into nine
tables and 41 figures which occupy nearly half
the book and demonstrate many ways of organ-
izing and presenting information.
The resulting book, only 80 pages including
index and bibliography, is a thorough descrip-
tion of a particular New England coastal pond:
its glacial origin and subsequent history, its
annual and daily cycles, its organic production
and the effect of man's activities upon it. If
there are no real surprises, neither are there any
serious omissions; although there could well
have been more emphasis on the life of the
pond (Emery has 33 pages on water, 16 on
sediments, and 10 on biology). Only one error
stood out: the prevailing summer winds are not
southeast. And a few descriptions or illustrations
of some of Emery's simple instruments, such as
the jerk-release water sampler, would have been
helpful.
But these are minor flaws in an interesting
and useful volume, which should inspire many
similar studies of small bodies of water, whether
they are freshwater ponds, saltwater estuaries
or somewhere in between, like Oyster Pond.
W. R. Wright
*The author of this book, Dr. K. O. Emery, is
a Senior Scientist in our Department of Geology.
SERIAL ATLAS OF THE MARINE ENVIRONMENT, FOLIO 18, The Wildlife Wetlands
and Shellfish Areas of the Atlantic Coastal Zone, by George P. Spinner. The American Geo-
graphical Society, 1970, 4 pp., 12 color plates, $12.00.
This folio summarizes a three-year study of the marine resources of the Atlantic coast.
Data were collected on finfish, shellfish, and wildlife from all available sources. In addition,
all available land-use planning reports, recreation and water resource development plans on all
levels of government, and other available information were examined to ascertain the effects of
proposed developments on the marine resources.
The twelve maps show what is believed to be the two most reliable indicators of value
uncovered: the ownership or proposed acquisition of coastal salt marshes by conservation
agencies at all levels of government, and the location of important shellfish beds. The salt
marshes believed to be of value for fish and wildlife conservation purposes but still vulnerable
to destruction are also shown. The maps thus depict a proposed zoning of the coastal zone from
the standpoint of the conservation of marine resources.
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FREDERICK C. FUGLISTER 60th ANNI-
VERSARY VOLUME, Supplement to Volume
16, Deep Sea Research, B. A. Warren and H.
Stommel, editors. 1969, 470 pp., $12.50. Since
available reviewers either are contributors to
this book or are somewhat annoyed that they
could not contribute (everyone admires Fritz)
we content with an item from our local news-
paper and a paragraph from the publishers:
A volume of research papers in oceanography
has been published to honor Frederick C.
Fuglister of Woods Hole on his 60th birthday.
The first copy of the book, bound in leather
and lettered in gold, was presented to Mr.
Fuglister at a surprise birthday party on Friday
at the Nimrod club. Twenty-six persons who
contributed to the volume were on hand when
he arrived with his family.
The presentation was made by Dr. Bruce A.
Warren of Woods Hole, co-editor of the volume
with Henry M. Stommel of Sippewissett.
The volume, which was kept a secret until
Friday night, contains 37 papers by 51 authors
from six nations and a short biographical sketch
of Mr. Fuglister. To be known as the Fuglister
Anniversary Volume, it is being issued as a
supplement to Deep Sea Research, the oceano-
graphic journal. Dr. Mary Sears of Woods Hole
and Mary Swallow of the National Institute of
Oceanography in England are the editors of
the journal.
Mr. Fuglister, a physical oceanographer at
the Woods Hole Oceanographic Institution since
1941, has made important contributions to the
knowledge of the Gulf Stream and the North
Atlantic ocean and has introduced many scien-
tists to the exacting work of making observations
at sea. Last April he received the Alexander
Agassiz medal of the National Academy of
Sciences for his work on the Gulf Stream system.
All research workers and post graduate stu-
dents working in University Departments, Gov-
ernment and Private Research establishments
will need to have this exclusive publication for
their own use or in their library.
I,
SOURCEBOOK FOR PETROLEUM GEOL-
OGY, MEMOIR 5, by R. H. Dott, Sr. and M. J.
Reynolds. The American Association of Petro-
leum Geologists, Tulsa, Oklahoma, 1969, 471
pp., $18.00
This admirably successful book follows the
development of man's thoughts and knowledge
of the formation and accumulation of petroleum
from historic times to the present. About two
thirds of the text consists of quotations from
key references, linked by a running commentary
that critically question the detours, ties the
progress, and suggests the need for further study.
Frequent undertitles and the use of explanatory
page headings improve the readability.
The first section "Genesis of Petroleum" fol-
lows the evolution of the concepts on oil forma-
tion to our present thoughts on source beds
and the expulsion of oil from the mother strata.
The second edition "Secondary Migration and
Accumulation of Petroleum" with chapters on
the reservoir rock, secondary migration and
accumulation and the trap, is a history of petro-
leum geology in the strict sense.
The book, however, serves not only a histori-
cal purpose; it illustrates our present knowledge
and the reasons for remaining controversy. We
can only speculate how different the book would
look if the authors had free access to the files
of the oil companies!
The sourcebook is not without minor faults;
a chemical glossary (16 pages) could have gained
through tighter organization, it contains the
only factual errors we found in the book (e.g.
'"in unsaturated hydrocarbons the valence of all
carbon atoms is satisfied by double or triple
bonds"). The bibliography (30 pages) is surpris-
ingly inconsistent for such a carefully docu-
mented work; titles of papers and volume
numbers of journals may or many not be given
and some page references are to starting page,
some to first and last page of a paper, some are
missing completely. References to German and
to Russian papers particularly have suffered.
Aside from these minor faults, the book is a
pleasure to read.
M. Blumer
A DIRECTORY OF OCEANOGRAPHERS IN
THE UNITED STATES. Compiled by A. C.
Vetter. Printing and Publishing Office, National
Academy of Sciences, Washington, D. C. 20418,
1969, 72 pp. $2.75. This is to be included in an
international list of oceanographers to be pub-
lished by UNESCO. Approximately 1450
people are listed.
THE PRESERVATION OF NATURAL HIS-
TORY SPECIMENS, Vol. 2; Zoology-Verte-
brates, also Botany, Geology, by R. Wagstaffe
and J. Havelock Fidler, Philosophical Library,
N.Y., 1968, 404 pp., index, ill., $17.50.
This book endeavors to cover the complete
area of museum techniques for the preparation,
care, preservation of vertebrate, botanical and
geological specimens. This is a wide subject
area to be encompassed in one volume. It ranges
from the preparation and preservation of ova,
sperm and blood cells to the measurement and
making of large models of whales, the removing
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of fossils from their surrounding matrix, the
pressing of botanical specimens, making of relief
maps and the grinding and polishing of min-
erological specimens. Most of the problems
that could arise for a museum preparator are at
least touched upon in the two volumes that
comprise this set. (Volume One deals with the
Invertebrates.)
Necessarily, because the range of material
covered is so vast many techniques are only
briefly mentioned. This should cause no trouble
for the experienced preparator or worker in any
of the fields covered, but might seem confusing
to the amateur. The references listed, where
available, would be very helpful in such cases.
There are three aspects of this book that are
considered by this reviewer to be faulty. The
major fault is one that could have easily been
corrected before publishing. The appendices are
in outline form which is a, logical approach, but
rather than use the outline notation. (Appendix
III, C, 6, c) when referring to some item it
would have been simpler to the user to refer to
the page number.
Secondly, a number of techniques involve the
use of hazardous materials and the toxicity of
these materials is not emphasized enough. This
point might not be so important if only exper-
ienced persons are referring to it, but even with
them "familiarity breeds contempt."
My third criticism is a minor one. This is a
British book and therefore written primarily for
the British museums. Thus the names of a
number of reagents, glues, etc., are the names
of British products as are the names of the
recommended suppliers. Again this would be
mainly a problem for the smaller museums.
It should be emphasized that the book being
reviewed is Vol. 2 of a two-volume set. Both
volumes are equally well done and equally valu-
able to the overall field of Natural History.
Interested individuals naturally will be drawn
to the volume that covers their area of interest,
but as a complete set the value is increased.
Overall, I recommend this book highly and
feel that it along with Vol. 1 should be on the
bookshelf of all museums and most schools
and libraries. It is a valuable reference set for
anyone working in natural history.
A. Konnerth, Jr.
The Pteropoda are one of the important
holoplanktonic taxa found in the open ocean,
and this recent volume is an important con-
tribution to the knowledge of this remarkably
adapted group of pelagic gastropod molluscs.
The volume is divided into several sections; the
first, an introductory chapter, deals with the
general questions of phylogeny, classification,
speciation, and geographical dispersal. The dis-
cussion of the latter two topics is particularly
interesting, thought provoking, though some-
what controversial. Seventy-six pages follow on
the taxonomy of the Euthecosomata, which
van der Spoel regards as a suborder, including
the seven genera of shelled pteropods belonging
to the families Limacinidae and Clavoliniidae.
The other suborder, the Pseudothecosomata
(including the genus Peradis), is not considered
in this section nor are the Gymnosomata or
"naked" pteropods, which are phylogenetically
quite unrelated. Included in the taxonomic sec-
tion are keys to genera, species, and formae; a
complete synonomy for each taxon; and also
an account of the anatomy, reproduction, food,
and predators of each species where this is
known. The third section on morphology,
eighty-seven pages in length, deals with the
major organ systems, including the "wing-foot,"
a modified swimming organ; the alimentary
system; the genital system (with notes on the
sexual cycle); the nervous system; and the circu-
latory system. It also discusses shell growth,
aberrant forms, and developmental and juvenile
growth stages. Part four deals with the hori-
zontal distribution of the Euthecosomatous
pteropods and charts show the geographical
distribution of each taxon. Finally, there is a
summary both in English and Dutch in which
the author reviews the principal conclusions
derived from his studies. The volume has an
extensive bibliography, twenty-six pages in
length, with approximately 550 entries. Figures,
arranged in plates at the end of the text appear
on 122 pages and include a large number of
original anatomical drawings, half tones, and
charts.
It is not possible to review this book critically
in a few paragraphs. In a work of such large
scope, some systematists and zoogeographers
doubtlessly will disagree on some points. Not-
withstanding, no serious student of pteropods
can afford to ignore this treatise.
R. S. Scheltema
ooo
EUTHECOSOMATA A GROUP WITH RE-
MARKABLE DEVELOPMENTAL STAGES
(Gastropoda, Pteropoda), by S. van der Spoel.
J. Noorduijn en Zoon N.V., Gorinchem 1967,
375 pp., 366 figs., $20.00.
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1. Jhe Euthecosomatous pteropod, Cressefs
acicula shown alive, swimming with its
"winged-foot".
2. Jhe Euthecosomatous pteropod Cuvierina
columnella, alive with its foot withdrawn.
Both specimens were taken from the Gulf
Stream off the Northeastern United States.
More
and MORE
Books
The New World of the OCEANS, Men and
Oceanography, by D. Behrman. Little Brown,
1969, 436 pp., 111., Index, $8.95. I regret that
space does not permit a lengthy review of this
excellent book. Behrman's decision that "the
most interesting forms of life in the sea were
the men studying it" presents us with a fine re-
view, if not history, of the well-known American
oceanographers as well as that which interests
and drives them. FARMING THE SEA, by A.
McKee. Thomas Y. Crowell, Co., 1969, 198 pp.,
III., Index, $6.95. There is much of interest in
the field of acquaculture in this book, although
it seems to start out as a book on diving. WIRE
ANGLE TABLES, adapted by J. E. Rothrock.
Cornell Maritime Press, 1968, 91 pp., tables,
$5.00. Just as the title suggests. Captain
Rothrock, the former Master of the 'Anton
Bruun,' provides wire angles for various depths,
drifts, etc. Although modern research vessels
equipped with bow propulsion or cycloidal pro-
pellers do not worry too much about wire
angles, the book ought to be useful for buoy
setting, anchor stations, for fishermen, marine
biologists, and many others. HYDROSPACE,
by M. Caidin. E. P. Dutton, Co., 1964, 320 pp.,
111., Index, $5.95, although published a few years
ago, this is a surprisingly good text on oceanog-
graphy, economic applications, and political
implications. Actually, the book is devoted to
a great extent to naval and submarine warfare
and other security matters, which are not usually
found in one volume. GREAT SEA POETRY,
compiled by W. Bascom. Compass Publications,
1969, 1 19 pp., 111., $4.95. All those who delight
in the history, the beauty, romance, and adven-
ture of the ocean will be pleased to have so
many famous poems collected in one small book.
Ideal for watch-below reading, it ought to be
available in paperback, so that it can be carried
in the back pocket to prevent others from
snitching it from your cabin while you are on
watch. POLAR OPERATIONS, by Capt. E. A.
MacDonald, U.S. Naval Institute, 1969, 240 pp.,
111., Index, glossary, appendices, $11.00. With
the increasing interest in polar operations this
is a timely publication and also ought to be in
the library of polar exploration enthusiasts. The
book covers a broad range of topics such as
design criteria for icebreakers, ice breaking
techniques, a short history, navigating near the
poles, the environment, and much much more.
The photographs and drawings are excellent, as
well as the lay-out, which we had become to
expect from this publisher.
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BOOK REVIEWS (Continued)
THE COLLECTING AND PROCESSING OF
FIELD DATA, E. F. Bradley and O. T. Den-
mead, editors. John Wiley & Sons, 1967, 597 pp.,
111., Index, $17.50. Thoughtful and interesting
papers and discussions which originally were
presented at a Symposium held in Canberra,
Australia. ANATOMY OF AN EXPEDITION,
by H. W. Menard. McGraw-Hill, 1969, 255 pp.,
111., an excellent breezy account on what goes on
during an oceanographic cruise, although the
book discusses an expedition of the other U.S.
Institution, which generally frequents the Pacific
Ocean. Thus it has no direct connection with
our cruises, although the happenings in general
are somewhat similar. What, no rum?
UNDERWATER MEDICINE, by S. Miles.
Third Ed., Lippincott Co., 1969, 363 pp., 111.,
Index, $11.00. Since too many silly books have
been written about Men in the Sea, this volume
ought to balance the budget. The book is a
treatise written by a Surgeon Captain of the
Royal Navy and discusses fully the physical and
physiological aspects of diving. It should be
read by all serious divers and ought to be on
the bookshelf of medical doctors in coastal or
lakeside areas who may have to deal with diving
accidents. THE ENCYCLOPEDIA OF MA-
RINE RESOURCES, F. E. Firth, editor. Van
Nostrand Reinhold Co., 1969, 730 pp., 111.,
Index, $25.00. A rather uneven work which
tries to be too many things for a too diversified
audience. Technical readers will not get enough,
non-technical readers will be confused by too
much technical language. ANNOTATED AC-
RONYMS AND ABBREVIATIONS of Marine
Science related international organizations, com-
piled by J. P. North. National Oceanographic
Data Center, Publ. No. G-18, 1969, Publ. and
Media Branch, Washington, D.C. 30390, 1 15 pp.,
no price. We had some fun with this subject
in Oceanus some years ago but did not realize
the extent of the problem. If you wish to know
the meaning of IACOMS or DNP or SAFCO,
here is the answer.
JOURNEY OF THE OCEANAUTS, by L.
Wolfe. W. W. Norton & Co., 1968, 263 pp.,
$4.95. Empty the scuppers, lower the poopdeck,
we are coming about! Across the ocean on foot
from Cape Cod to Portugal (on the bottom,
not on the water) walks Dr. Sparke, his son, and
Dr. Markham, a famous ichthyologist. How
they accomplish their task with the aid of a
hundred-million dollar grant from the National
Inner Space Administration (they adjust their
boots for different types of sediment, while
eating plankton and obtaining oxygen from the
water) is described in a Dink Stover style. Still,
it must be a good book for children, since I did
read the whole thing. OPPORTUNITIES IN
OCEANOGRAPHIC CAREERS, by O. Fan-
ning, Universal Publ. and Distr. Corp., N.Y.,
1969, 144 pp., append., $1.95. Soft. A voca-
tional guide, which should be of great help as
a reference to answer letters of inquiry. The
estimates on the number of oceanographers
needed in the next decade and salaries given
may be somewhat optimistic. SEA and AIR, by
J. Williams, J. J. Higginson, and J. D. Rohr-
boch, U.S. Naval Institute, 1968, 338 pp., 111.,
$11.50. A textbook for midshipmen of the
Naval Academy this book should be useful also
to undergraduates as well as High School
students. For a textbook it is unusually well illus-
trated and laid-out. PROGRESS IN OCEAN-
OGRAPHY, Vol. 5, Mary Sears, General Editor.
Pergamon Press, 1969, 191 pp.. Index, 111.,
$11.00. The fifth volume continues the excellent
standards set before in this series. The papers
in this volume were given at a Symposium in
Rome in conjunction with the Eighth General
Meeting of SCOR. THE FRAIL OCEAN, by
W. Marx. Coward McCann, Inc., 1967, 248 pp.,
appendix, $5.95. A well written book, timely
because of its discussions on pollution, aqua-
culture, beaches, as well as political and military
problems. Highly recommended. This cannot
be said for UNDERSEA FRONTIERS, by
G. Soule, Rand McNally, 1968, 280 pp., 111.,
$6.95. A gee-whiz account of "Landscapes
stranger than the surface of the moon and
creatures more startling than science fiction
monsters."
THE REALM OF THE SUBMARINE, by P.
Cohen. MacMillan Co., 1969, 274 pp., Index,
$5.95. An excellent reference book describing
the technological advances of submarines and
submersibles during the past 20 years. THE
SEA IN MODERN STRATEGY, by L. W.
Martin. Institute for Strategic Studies, Fred
A. Praeger Publ., 1968, 190 pp., Index, Ap-
pendices. Must reading for anyone interested
in the political and military aspects of the
ocean. THE FARMING OF FISH, by C. F.
Hickling, Pergamon Press, 1968, 88 pp.. 111.,
Index, $3.00. A delightfully written little book,
explaining that fresh water fish farming is
an old, well established industry. Some of the
difficulties in encouraging fish farming in under-
developed countries are briefly outlined. FARM-
ING THE EDGE OF THE SEA, by E. S. Iver-
sen. Fishing News (Books) Ltd., London, 1968,
301 pp., 111., Bibl., Appendices, $12.50. Illus-
trated with numerous photographs, this is a
good review on aquaculture, but in general takes
an optimistic tone and glosses over difficulties.
Only 8 pages (including pictures) are devoted
to diseases, pollution, and predators. Oil pollu-
tion receives 4 l/2 lines. The bibliography includes
many popular articles; space which might have
been better devoted to listing more papers. Still,
a good place to make a start for those interested
in aquaculture. A GUIDE TO FISHING
BOATS AND THEIR GEAR, by C. H. Blair
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and W. D. Ansel. Cornell Maritime Press, 1968,
142 pp., 111., Bibl., Glossary, Index, $5.00. A
fine guide to international fishing vessels and
gear, the book has many pen and ink drawings.
Although it is intended for the "non-fisherman"
I think everyone would be pleased to have this
book around. There are some minor errors in
the text (there certainly are more than "a dozen
species of fish"). One remark bothered me: "If
this Guide makes a bridge watch pass more
quickly, it will have attained its purpose." The
senior author is a naval officer. What would the
blue language be when someone brought the
book, or any book, on the bridge to read?
Most everyone has become upset about our
environment yet, the earth is beautiful and no
more so than in two exquisite books: EARTH
PHOTOGRAPHS FROM GEMINI VI
THROUGH XII, NASA, Sp-171, 1968, 328 pp.,
$8.00, and EXPLORING SPACE WITH A
CAMERA, NASA, Sp-168, 1968, 214 pp., $4.25.
Both books are available from the Superintend-
ent of Documents, Government Printing Office,
Wash., D.C. 20402. The first volume consists
entirely of full page color photographs of the
earth, an area description, and glossary. The
second book has many black and white photo-
graphs, as well as color, including moon views,
and is more technical, explaining camera and
TV techniques, technological satellites, such as
ATS and TIROS and how their information is
transmitted and used.
BOOK REVIEWS (Continued)
OPTICAL OCEANOGRAPHY, by N. G.
Jerlov. American Elsevier, 1968, 194 pp., 111.,
Bibl., Index, $13.50. This textbook is a com-
prehensive review on optics in the sea. It should
be valuable for oceanographers as well as stu-
dents. Moreover it is an aid to those studying
water pollution who would also be aided by the
chapter on the techniques and instruments used
in underwater light measurements. OCEANS,
by Karl T. Turekian. Prentice-Hall, Inc., 1969,
120 pp.. 111., Index, $200 paper; $5.95 cloth.
An extremely useful text for teachers, for the
bright high school student, and for undergradu-
ates as well as the interested layman. The
emphasis is on geology, geochemistry, and geo-
physics brought up-to-date with all the exciting
developments which have taken place in recent
years. DICTIONARY OF APPLIED GEOL-
OGY, Mining and Civil Engineering, by A.
Nelson and K. D. Nelson. Doubleday, 1967,
421 pp., III., $17.50. A useful book to have
around, especially when trying to translate a
scientific paper into human language. Last but
not least, THE OCEAN, A Scientific American
Book, W. H. Freeman & Co., 1969, 140 pp.,
103 111., Bibl., Index. Cloth, $6.50, paper, $3.25.
This is a beautiful representation of a special
issue on the ocean published by the monthly
Scientific American in September 1969. The
articles are written by well-known oceanogra-
phers, the illustrations admirable. The best
description of the ocean and modern ocean-
ography in the fewest pages with the most
pertinent illustrations. Don't be without it!
LIFE AND DEATH OF THE SALT MARSH, by John and Mildred Teal.* Little Brown &
Co., 1969, 278 pp., 111., Index, $7.95.
This highly readable and informative book will be of great value to everyone concerned
with the preservation of our coastal environment. Here we have a history and description of
a unique living system, the tidal marsh.
The Teal's present, with objectivity and clarity, the tale of the intricate and delicate inter-
relationships between the plants and animals of the salt marsh and the forces of tide and
weather. The book explains the complex adaptions that marsh dwellers have made to survive,
and thrive, in this seemingly hostile environment. It also shows the great benefits the marshes
have provided for mankind and how man is callously destroying them.
A strong, carefully documented, case is made for the preservation of salt marshes for the
economic, as well as esthetic, benefit of our society.
The Teal's write, "The decision to stop using marshes for purposes for which they are not
suitable must come from all the people. The local owners will ordinarily want to drain them,
dredge them, or fill them in order to get the maximum value for their land. Local chambers of
commerce, typically lacking any understanding of biological values, support the owners. But
the maximum value of the marshes to the country is as salt marshes. Unless this value is
realized and action to save marshes is taken soon, the remaining marshes will quickly disappear."
This fine book will help everyone realize the great value of the salt marshes, and will be a
valuable tool for those who wish to save them.
D. Masch
*Dr. Teal is an Associate Scientist in our Department of Biology. He and his wife have another
book published: "Portrait of an Island."
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BOOK REVIEWS (Continued)
OCEANOGRAPHIC ATLAS OF THE PA-
CIFIC OCEAN, by R. A. Barkley. University
of Hawaii Press, Honolulu. 1968. 14 pp. of
text, 156 figs.
J. HROUGH maps and profiles Barkley's new
atlas depicts the distributions of density, salinity,
and dissolved oxygen concentration in the upper
two kilometers of the Pacific Ocean. Contrary
to the usual practice in the past, density is used
throughout as the vertical co-ordinate, rather
than depth. Thus the maps are of depth, salinity,
and oxygen on selected sigma-t surfaces, and
the profiles employ sigma-t as the measure of
depth. This is a timely production, in that, be-
cause of the immensity of the Pacific, it is only
recently that enough hydrographic stations have
been occupied to make an atlas for the entire
ocean practical. There are large gaps in the ob-
servational coverage, to be sure, especially in the
South Pacific, but not so bad as to deny us a fair
idea of how properties vary through the ocean.
Barkley has used all available stations (slightly
more than 50,000 after editing) interpolated
with respect to sigma-t, and averaged the inter-
polated values by one-degree squares; for values
of sigma-t less than 27.00 the averaging has been
done by quarters of the year in order to bring
out seasonal variations. It is these averages
which were then contoured on both maps and
profiles, and Barkley has very sensibly declined
to contour across large gaps in geographical
coverage (more than 5 in the North Pacific,
more than 10 in the South Pacific). The data
were edited at several stages in the process,
though it is not fully clear from the text just
what the ground rules were (on p. 9, for
instance, we are told that "the computer was
programmed to detect unstable density struc-
ture", yet effects of unstable stratification on
the appearance of the profiles are discussed
on p. 11).
Of the 121 maps, 10 show the density of
observations by two-degree squares, 99 are of
property distributions (depth, salinity, oxygen)
on 11 surfaces of constant sigma-t, and 12 give
the quarterly distributions of temperature, sa-
linity, and sigma-t at the 10-meter level. Profiles
as described above of salinity and oxygen, with
a few depth contours overprinted, are included
for eleven zonal and meridional sections. Fi-
nally, histograms are added at the end to show
the variability in depth, salinity, and oxygen
at the 11 sigma-t surfaces in 16 characteristic
Marsden squares.
The maps are printed clearly in black and
white on pages sufficiently large (12 inches by
17 inches) for easy study. The choice of projec-
tion (Goode's homolosine equal-area) seems wise
and useful: although one really needs curved
meridians to avoid gross relative distortion of
areas in the Pacific, the parallels at least are
straight lines, and it is not difficult for the reader
to interpolate positions between the grid lines.
The profiles are printed in color, in five shades
of blue. The quality of publication is excellent
throughout.
Some comment may be pertinent concern-
ing the use of sigma-t as a vertical co-ordinate,
since, as Barkley points out, its use with such
large quantities of observations is unprece-
dented. Mapping quantities on surfaces of
constant sigma-t (or thermosteric anomaly) has
become an increasingly popular method for
presenting oceanographic data. The arguments
for doing so are well reasoned and inviting, and
Barkley states them clearly: even if one should
not find this type of presentation any more in-
formative than a level-surface one, he is not
likely to object to it. On the other hand, replac-
ing depth with sigma-t in vertical profiles seems
rather problematical. Although good use has
been made of this procedure for showing time
changes in water columns, the usual arguments
for mapping at constant sigma-t do not at all
apply to profiles, and the principal argument
advanced here for the procedure is that "density
sections tend to emphasize the details which are
present within strong vertical density gradients,
where crowding of the isopleths may tend to
obscure such details on the depth sections"
(pp. 10-11). I have the feeling, however, that
most people looking at profiles are after an
impression of how things are distributed with
relation to one another in space; one cannot hope
to extract this from Barkley's profiles, and
indeed the huge volume of deep water is reduced
to a deceptively thin margin at the bottom of
these profiles. Surely, if one wants to show
details of the pycnoclines more clearly, one can
simply add blown-up versions of those portions
of the profiles. Furthermore, as a general tech-
nique, this form of presentation would become
meaningless in regions of the ocean such as the
tropical Atlantic where sigma-t (and sigma-theta
as well) actually decrease with depth in the very
deep water without violating static stability.
I cannot help caviling at the disconcerting
cover design. It is a misplaced venture in op
art, which encourages dizziness and nausea in
the viewer. It mars an otherwise attractive
publication, and I find it necessary to store my
own copy of the atlas upside down.
One quibble: on p. 7 the stated units of sea-
water density (grams per liter) and of sigma-t
(milligrams per liter) are off by a factor of a
thousand.
B. Warren
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And a Few More . . .
YOUR FUTURE IN OCEANOGRAPHY, by N. H. Gaber. Richards Rosen Press, N. Y., 1967,
143 pp., ill., Append., $4.00. A useful book with emphasis on the practical aspects of ocean
sciences. It bothers me that most, if not all, of these books start out with stories of lost
H-Bombs and lost submarines and over-emphasize the use of submersibles and aqualungs.
Oceanographers do spend most of their lives on other tasks and on surface ships. Surely our
science is interesting and exciting enough to be explained without having to hark back, time
and again to a few over-publicized events. The same is true for: WHAT DO OCEANOG-
RAPHERS DO? by J. F. Waters. Dodd Mead & Co., 1970, 64 pp., ill., $3.50. Written for
youngsters and acknowledging the help of many of our staff members I feel that too many of
its pages are devoted to "going down". CATCH A WHALE BY THE TAIL, by E. R. Ricciuti,
Harper and Row, 1970, 61 pp., $2.50. For ages 4-8. A punchy tale of Robert, a white whale
(Beluga), who seems to feel lonely in an aquarium and makes no sounds. The curator and
assistants go north to capture a female companion, Roberta. Robert is happy and begins to be
quite noisy. The readers or read-to will learn something of the life history of a white whale.
The drawings which show the white whale against a blue background are most attractive.
L
Indian Ocean Symposium
A Symposium: "Indian Ocean and Adjacent Seas Their Origin, Science and
Resources
1 '
will be held in Cochin, India from January 12-18, 1971. Inquiries or
submission of titles of Papers should be submitted to The General Convener,
Symposium on Indian Ocean and Adjacent Seas, Mar. Bio. Assoc. of India, Jyothi
Buildings, Gopala Prabhu Road, Ernakulum, Cochin-11, India.*
* It is not the practice of Oceanus to make announcements, however, our Indian Colleagues do
not have many outlets; they hope that scientists who were engaged in the International Indian
Ocean Expedition will participate in this Symposium.
Associates of The Woods Hole Oceanographic Institution
President TOWNSEND HORNOR
Executive Assistant L. HOYT WATSON
IVlEMBERSHIP inquiries are invited. They should be addressed to Mr. L. Hoyt
Watson, Woods Hole Oceanographic Institution, Woods Hole, Mass. 02543.

